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OBJECTIVES 


Classification of the parasite according to taxonomy and 
habitat 


Geographical distribution and epidemiology (the study of the 
causes, distribution, transmission and control of disease in populations) 


Identification criteria of different stages of the parasite (Morphology) 
Life cycle of the parasite: 

o Habitat 

o D.H. 

o R.H. (Zoonotic or not) 

o LH. 

º Mode of infection and infective stage (Description and drawing) 
o and diagnostic stage (Description and drawing) 
Pathogenesis and clinical picture of the disease 
Diagnosis of the infection (Clinical/ Laboratory/Imagin 
Treatment of the infection 

Prevention and control 


Management 
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| > Geographical distribution: 


) = Strongyloides stercoralis is a common enteric helminthic parasite of 
“>worldwide significance especially in warm moist countries 
» including Egypt. 


= The current global prevalence of strongyloidiasis is estimated: up to 100 million cases. 


= These are primarily concentrated in the tropical and subtropical regions of the world, 


but can also be transmitted in some temperate regions (rural areas). It can have very 
serious consequences among immunocompromised individuals 
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>Habitat and Hosts 


Strongyloides stercoralis is known to be a facultative 
parasite. 


Consequently it has 2 phases of life cycle based on 
environmental conditions; a free living phase in the soil 
and a parasitic phase in the host 


So, - soil is the habitat of the free living forms. 


The small intestine of man is the habitat for the parasitic 
forms. Females (usually parthenogenetic) are found woven 
(threaded) in the mucosa especially the duodenum and 
upper jejunum. 


The definitive host; is man 
The reservoir hosts: dogs and monkeys. 


> The morphology of the adult 


Worms: (What are the diagnostic criteria?) 


Free living males: 

Size: about 0./ mm in length and 45 um in 
breadth. 

Oesophagus: Rhadditiform type 


Posterior end: coiled ventrally and has 2 
short equal copulatory spicules. 
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Ejaculatory duct 
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Spicule 


Spicules 
Male Strongyloides stercoralis (Magnification???) 


Size 


Oesophagus 


Vulva 
Uteri 


Posterior 
end 


Free living female 


It's about 1- 1.7 mmiin 
length and 60 um in 
breadth.- 


Rhabditiform type 
occupying 1/4 body 
length. 


at the middle of the body. 


2 divergent uteri 
containing one row of 
eggs 

Straight. 


Parasitic female 


It's about 2- 2.7 mm in 
length and 70 um in 
breadth.- 


Cylinderical type 
- occupying 1/3 body 
length. 


at the junction of the middle 
and posterior thirds. 


Same 


Same 


o Morphology of Strongyloides stercoralis 
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Intestine 
Ovaries 


(a) Parasitic female 
Seminal receptacle 
Intestine 


Testis 


(b) 
Free living male Spicule 


Eggs in uterus 


Free living female 
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Free living female Strongyloides stercoralis 


Life cycle 


Strongyloides stercoralis 


A Strongyloides filariform larva 


N == dem emo 


N 


Larvae mature in duodenum 
(or bronchus) 


Eosinophilia 


Larvae enter circulation and 
via heart, lungs, respiratory 
tree and oesophagus reach 
intestine. Maturation in 

humans 17 days 
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Passed in faeces 


New host 
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* Rhabditiform larva 
——. 250 x 20 um 


600 x 20 um 


P enters mucosa, lays 
eggs which hatch to 
rhabditiform larvae. 
These then make their 
way to bowel lumen 


Rhabditiform larvae metamorphose 
in bowel to filariform larvae 


Same host 
skin 
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Autoinfection 


Same host 
bowel wall 


Strongyloides filariform larva º 
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Larvae mature in duodenum 
(or bronchus) 


Eosinophilia passed in faeces 


Larvae enter circulation and 
via heart, lungs, respirato 
tree and oesophagus reac 
intestine. Maturation in 
humans 17 days 


urvive weeks 
in soil 


environmental 
conditions 
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Life Cycle: 2 phases acc. To the conditions: either 
free living or parasitic 


Rhabditiform larvae of S. 
stercoralis (diagnostic stage) 
passed in the stool to the soil 


Under | =: - conditions Under ||| | ||| conditions 
(Direct cycle ) (Indirect cycle) 
They moult and give They moult and give 


filariform larvae (infective stage) adult males and females 

penetrate the human host skin to that mate and produce eggs which 

[pliiFi= = parasitic or hatch to give rhabditiform larvae . 
parthenogenetic cycle. 
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* Autoinfection (Self infection): 


Autoinfection may explain the possibility of persistent infection with 
» — Strongyloides stercoralis for many years even in persons who have not 


io 


been in an endemic area and of hyperinfections in immuno- 


— Suppressed individuals. 


Po | 


Under certain conditions such as constipation, the rhabditiform larvae do 


not exit the host in the stool and instead moult into the infective filariform 
larva within the intestinal lumen that penetrate the bowl wall (internal 
autoinfection). 


The rhabditiform larvae may also become infective filariform larvae, which 
can penetrate the skin of the perianal area (external autoinfection). 


This autoinfectious cycle can be accelerated in immuno-suppressed 
human hosts and results in a fatal condition known as hyperinfection 
(confined to the lungs, skin and intestine) or disseminated 
strongyloidiasis in which even the filariform larvae develop into adults in 
the tissues of the body. 


v 
abditiform larvae metamorphose 
in bowel to filariform larvae 


Passed in faeces 


New host Same host Same host 


bowel wall 


Direct cycle 


Hyper-infection 


Disseminated strongyloidiasis 


»>Modes of infection: 


Man is infected by the penetration of the 
filariform larvae (infective stage) in 
the soil (sandy loamy soil) to the skin or 
buccal mucosa. 


+ AUTOINFECTION 


Pathogenesis and clinical picture: 


It can be said that infection with Strongyloides stercoralis 
can range from asymptomatic to multiorgan failure. 


asymptomatic 


Symptomatic infections 


dermatologic pulmonary gastrointestinal 


In immunocompromised persons, 


severe disseminated 
strongyloidasis 


+ Hepatic 'Coronary Urinary Endocrinal Cerebral 


e (A) Strongyloides pneumonitis associated with hyperinfection in a 
kidney transplant recipient. (B) Migrating larvae in subcutaneous 
lymphatics (arrows). (C) Hatching eggs in human 
intestine. (Published in: Parasitic infections in transplant recipients. 
Rashad S Barsoum. Nature Clinical Practice Nephrology (2006) 2, 
490-503 doi:10.1038/ncpneph0255) 
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Other sites 
(only with 
Disseminted 
Strongyloidiasis) 


Acute Chronic Severe 
strongyloidiasis | strongyloidiasis disseminated 


strongyloidiasis 


Cutaneous Pruritic Larva currens Rash (petechiae, 
manifestatios | erythematous i - purpura) over the 
due to larval maculopapules i trunk and 
invasion at the site of ' proximal 
larval skin serpiginous wheais extremities 
penetration, beginning caused by small 
usually on the/ | perianally and dermal blood 
feet extending to the vessel disruption 


buttocks, upper | | from massive 
«= thighs, and migration of 
"abdomen ata rate | filariform larvae 
| 05-10 cm/h. within the skin. 


= It is pathognomonic 
lesion of strongyloidiasis 
possibly due to an 
external autoinfection 
(ie, filariform larvae in 
feces penetrate perianal 
skin, producing local 
allergic reaction) 


Pulmonary Loffler's Repeated - Fever, chills 
manifestations | syndrome: autoinfection will | - Continuous cough, 


- Cough, lead to recurrent || respiratory distress, 
dyspnea, pulmonary wheezing, 


haemoptysis, and 
wheezing, symptoms. ipa ça 


ana ron - It is due to larvae 
grade fever migrating in 

- It is due to frequently massive 
larval numbers to the 
migration lungs. They mature 
through into adults in the 
lungs. lung tissue 


Gastro- - Epigastric Gastrointestinal 
intestinal discomfort due to | symptoms are 
manifestations dJuodaenitis, Vague. 

- - Diarrhea, - Anorexia, weight 
occasional loss, nausea, 
nausea, and chronic diarrhea, 
vomiting constipation 


-Strongyloides is an 
important cause of 
failure to thrive and 
cachexia in 
immunocompetent 
children. 


-Malabsorption 
syndromes may 
occur in chronic 
infections. 


Liver, h 
rt Not Not 


endocrinal and R . 
CNS dada involved. involved. 


- Fever 
continues. 


- Diffuse 
abdominal 
tenderness and 
distension. 

- Vomiting and 
may be 
haematemesis 
and bloody 
diarrhoea or 
dysentery. 

- Intestinal 
ulceration or 
even perforation 
can occur (all 
GIT is 
parasitized). 


can be severely 
infected leading 
to a fatal end 


e Risk factors for severe strongyloidiasis 
(hyperinfection syndrome): 


>= Corticosteroids and other immunosuppressive drugs are the 
most important risk factor. 


-— Other risk factors are different states of immuno- 
suppression like malignancy, renal failure, diabetes mellitus, 
old age and AlDs. 


e Diagnosis of strongyloidiasis: 


A) Clinical diagnosis: 


Strongyloides infection should be suspected in a patient 
with nonspecific gastrointestinal, respiratory or 
recurrent dermatologic symptoms of unclear etiology 
but has a history of contact with soil in an endemic 
area. 


B) Laboratory Diagnosis: 


e |- Direct methods: 
|-Btool examination: 


) Direct smear examination: reveals the characteristic rhabditiform 
larvae ane stage). Single stool examination has a low sensitivity 
(approximately 30%) in chronic strongyloidiasis because larval output is 
low and intermittent. At least 3 stool examinations should be done 
on consecutive days because this may increase sensitivity to 70-80%. 
Rhabditiform larva of S. stercoralis has to be differentiated from 
that of Ancylostoma duodenale and Trichostrongylus. 


The rhabditiform larva of S. stercorals is 250 um in length and 
characteristically has a short chitinised oral vestibule, rhabditiform 
oesophagus that is about its 1/3 and a large genital premordium. What 
about filariform larvae? 


Ii) Stool culture (Harada Mori or agar plates): is done after a negative 
direct smear. It relies on that S. stercoralis has a free living phase. Culture 
dicçá reveal free living adults, rhabditiform and filariform larvae within |-2 

ays. 


Harada Mori stool culture 


D.D. 
Hookworm/ 
Pseudohook 
worm???? 


LARGE 
GENITAL 
PRIMORDIUM 


Filariform larva 
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Rhabditiform 
larva 


Bifid tail 


Rhabditiform larva: 250um with short chitinized 
oral vestibule, rhabditiform oesophagus, large genital 
sd and Apolo tail 
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Rhabditiform oesophagus 


alis 


abditiform larva 
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Post end filariform Larva of 
Strongyloides 


ss = - 


3 in one patient stool smear (ova 


and parasite examination) o 
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e 2- Examination of duodenal aspirate: 
(Enterotest=String test or duodenal aspiration) 


Strongyloides rhabditiform larvae can be identified also in . 
duodenal aspirates. VVhat are other parasites detected in 
duodenal aspirate? 


e-3- Sputum and bronchoalveolar lavage examination: 


In cases of severe strongyloidiasis, these procedures frequently 
reveal rhabditiform and/or filariform larvae. Charcot Leyden 
crystals may be also detected. VVhat are other parasites 
detected in sputum or BAL? 


e 4- Examination of CSF (Lumbar puncture): if CNS 
involvement is suspected. 


N.B. In hyperinfection and disseminated strongyloidiasis, larvae 
can be found everywhere in extraintestinal sites such as 
sputum, bronchoalveolar lavage, urine, semen, ascitic fluid, skin 
biopsy, and cerebrospinal fluid. 


|I|- Indirect methods (serology): 


- Serologic testing using sv ELISA larval antigens with enzyme-linked 


immunosorbent assay (ELISA/ EIA) is useful. 


- Ag is derived from filariform larvae 


Patients with disseminated strongyloidiasis and immuno-compromised still 
have detectable levels of IgG 


IHAT and IFAT are other methods. 
Cross reaction happens with filariasis and other nematodes infections. 


It is good for ttt monitoring in immunocompetent patients ( Ab decreases 
after 6 month) 


Ab tests cant differentiate between past and current infection 


| I- Blood examination: 


- Eosinophilia is typically present in chronic infection but is usually 


absent in hyperinfection and disseminated disease. A normal 
eosinophil count or eosinopenia with an untreated known 
Strongyloides infection may be a poor prognostic sign. 


- Eosinophilia of unknown etiology should be investigated before 


immunosuppressant therapy is initiated. 


e C) Imaging techniques: 


e X- ray: Pulmonary infiltrates may be seen during Loffler's syndrome and 


disseminated strongyloidiasis. 


e 


“Treatment: 


ZZ - Strongyloides infections should be treated even in the absence 
“». of symptoms as hyperinfection syndrome carries a high 
mortality rate. 


“> Disseminated strongyloidiasis requires treatment for at least 7 
days to be repeated until the parasite can no longer be 
identified 1n clinical specimens. 


- Concomitant bacterial infections should be treated aggressively 
and any immuno- suppressants including corticosteroids 
should be quickly tapered. 


MECTIZAN" 


Treatment: 


- Antihelminthic drugs: 
» 1) Ivermectin (Stromectol, Mectizan): 


- It is the drug of choice for acute and chronic strongyloidiasis. 

- His against adult Strongyloides found in the intestine. 

- Dose: 1s 200 Lg/kg orally as a single dose or on 2 consecutive days. 

2) Albendazole (Albenza, Zentel): 

- [tis the second line for treatment of acute and chronic 
strongyloidiasis. 

- Dose: 1s 400 mg/day orally for 3 days to be repeated after 2- 3 weeks. 

3) Thiabendazole (Mintezol): 

- It is the drug of choice for hyperinfection syndrome and 
disseminated strongyloidiasis. 

- Itis also good 1n case of mixed helminthic infections. 

- Dose: In acute or chronic strongyloidiasis: 1.5 gm orally 2 times/ 
day for 2 days. 


In severe strongyloidiasis: 1.5 gm orally 2 times/ day for 1- 2 
weeks. 


Prevention and control: 


- Diagnosis and treatment of cases even if asymptomatic 
especially in endemic areas. 


- Community education in endemic areas should include the 
following: 


Avoidance of soil contaminated with faeces or use of faeces as 
fertilizer. 


VYearing of protective gloves when handling sewage or 
contaminated soil and shoes should be worn while outdoors. 


- Sewage management. 


- Autoinfection should be stopped by proper treatment, 
avoiding constipation and wrong corticosteroid therapy for 
the pulmonary manifestations. 


- Hyperinfection can be prevented by rapid proper diagnosis 
and treatment of strongyloidiais in the immuno-suppressed 
persons and if immuno-suppression is drug induced stop the 
drug immediately. 


A renal transplant patient was admitted for 
pneumonia. À routine examination of his stool 
showed rhabditiform larvae. Sputum exam revealed 
similar larvae. Differential eosinophilic count was 
zero. 

a) What is the most likely causative parasite? 

b) What is your comment on his eosinophilic 
count? 

c) What are the laboratory precautions while 
handling a stool specimen of such patient and 
why? 

d) Name another parasitic cause that may 
complicate a renal transplant patient. 


'* Interesting site to visit: 


http://www.infectionlandscapes.orsg/2 
01 JiU3istrongyloidiasis.htmi S 


